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&,  7KH SUHVHQFH RI HSLGXUDO KDHPDWRPD ZDV D ULVN IDFWRU IRU WKH GHYHORSPHQW RI 66,V &UXGH 55
  &,  2YHUDOO DQWLPLFURELDO SURSK\OD[LV ZDV HIIHFWLYH RQO\ LQ SDWLHQWV ZKR XQGHUZHQW
HYDFXDWLRQRIKHPDWRPDE\FUDQLRWRP\ULVNUHGXFWLRQ&,
&RQFOXVLRQ (YDFXDWLRQ RI KDHPDWRPDV WKURXJK FUDQLRWRP\ LQFUHDVHG WKH HIIHFWLYHQHVV RI SURSK\OD[LV DQG
VKRXOGEHFRQVLGHUHGLQWKHIXWXUH7KHUDWLRQDOHZLOOEHH[SORUHGIXUWKHUWRVHHLIDQWLELRWLFSURSK\OD[LVFDQUHGXFH
66,VLQRWKHUSDWLHQWVZLWKQHXURWUDXPD
.H\ZRUGV $QWLPLFURELDO SURSK\OD[LV 1HXURVXUJHU\ 6XUJLFDO VLWH
LQIHFWLRQV(SLGXUDOKHPDWRPD&UDQLRWRP\.HQ\D
%DFNJURXQG
6XUJLFDO VLWH LQIHFWLRQV 66,V LQFUHDVH PRUELGLW\ PRUWDOLW\ DQG
FRVWV DQGFDQEHSDUWLFXODUO\SUREOHPDWLF LQ ORZDQGPLGGOH LQFRPH
FRXQWULHV/0,&>@НH\DUHDFRPPRQFDXVHRIKRVSLWDODFTXLUHG
LQIHFWLRQVDQGFDQEHFRPPRQDіHUFHUWDLQVXUJLFDOSURFHGXUHV>@
НH HVWLPDWHG JOREDO LQFLGHQFH UDQJHV IURP  RU ORZHU WR  RU
KLJKHU SHU  VXUJLFDO SURFHGXUHV ZLWK KLJKHU UDWHV VHHQ LQ




66,V SUHYHQWDEOH >@ 6XUYHLOODQFH RI 66,V LV VHHQ DV FULWLFDO WR
UHGXFHIXWXUHUDWHVWKURXJKSURYLGLQJLQIRUPDWLRQRQWKHSRVVLEOHULVN
IDFWRUV DQG WKH HٶHFWLYHQHVV RI H[LVWLQJ LQIHFWLRQ FRQWURO SURFHGXUHV
>@
,QQHXURWUDXPDSDWLHQWVZLWKSHQHWUDWLQJEUDLQ LQMXULHVDUHPRUH
OLNHO\ WR GHYHORS VHULRXV LQIHFWLRQV DV RSSRVHG WR WKRVH ZLWK EOXQW
WUDXPD ZLWK WKH UHFRPPHQGHG XVH RI DQWLPLFURELDO DJHQWV WR
DSSUHFLDEO\UHGXFHDKLJKULVNRIVHFRQGDU\LQIHFWLRQ>@НHPRVW
FRPPRQ LQIHFWLYH RUJDQLVP LQ WKHVH FDVHV LV 6WDSK\ORFRFFXV DXUHXV
DOWKRXJKJUDPQHJDWLYHRUJDQLVPVPD\EHLPSOLFDWHG>@&XUUHQWO\
WKHXVHRISUHDQGSHULRSHUDWLYHSURSK\OD[LVLVODUJHO\HPSLULFLQQHXUR
WUDXPD +RZHYHU SURSK\ODFWLF DQWLELRWLF XVH PD\ QRW DOZD\V EH
EHQHٽFLDO LQ SDWLHQWV ZLWK WUDXPDWLF EUDLQ LQMXU\ >@ ,Q VRPH
VHWWLQJV WKH XVH RI SURSK\ODFWLF DQWLELRWLFV LQ QHXUR WUDXPD FDQ




GLG QRW >@ НHVH JXLGHOLQHV DGYRFDWHG WKDW ZKHUH WKHUH LV DQ
LQIHFWLRQFOLQLFLDQVPXVWFKRRVHDQDQWLELRWLFDW WKHLURZQGLVFUHWLRQ
>@
7\SLFDOO\ WKH FKRLFH RI DQWLELRWLFV IRU SURSK\OD[LV GHSHQGV RQ




































UHFHQW HYLGHQFH VXJJHVWV WKH XVH RI ٽUVW DQG VHFRQG JHQHUDWLRQ
FHSKDORVSRULQV IRU SURSK\OD[LV LQ QHXURVXUJHU\ ZLWK PHWURQLGD]ROH
IRUDQDHURELFFRYHU>@
)RU HٶHFWLYH SURSK\OD[LV VHYHUDO SULQFLSOHV VKRXOG EH DGKHUHG WR
)LUVWO\DQWLELRWLFVVKRXOGEHJLYHQPLQWRPLQEHIRUHWKHLQLWLDO
LQFLVLRQ WR DOORZ IRU WKH GUXJ WLVVXH FRQFHQWUDWLRQ WR ULVH DERYH WKH
PLQLPXP LQKLELWRU\ FRQFHQWUDWLRQ >@ DOWKRXJK RWKHUV KDYH
VXJJHVWHGZLWKLQWKHٽUVWPLQ>@$GGLWLRQDOGRVHVRISURSK\ODFWLF
DQWLELRWLFV PD\ EH UHTXLUHG IRU SURFHGXUHV ORQJHU WKDQ  K >@
3URSK\OD[LV VKRXOG EH VWRSSHG ZLWKLQ  K IRU FOHDQ SURFHGXUHV
KRZHYHUIRUSDWLHQWVZLWKFRQWDPLQDWHGDQGGLUW\ZRXQGVDQWLELRWLFV
VKRXOG EH JLYHQ IRU WKH WUHDWPHQW GXUDWLRQ $ VLQJOH DQWLPLFURELDO
DJHQW LV W\SLFDOO\ VXٹFLHQW IRU SURSK\OD[LV DV RSSRVHG WR XVH RI
PXOWLSOHDJHQWV>@$QWLPLFURELDOSURSK\OD[LVDORQHPD\QRWSUHYHQW
66,V 2WKHU SUHRSHUDWLYH DQG LQWUDRSHUDWLYH LQIHFWLRQ FRQWURO
SURFHGXUHV VXFK DV GLVLQIHFWLRQ DQG KDLU UHPRYDO DUH H[WHQVLYHO\
GHVFULEHGLQFXUUHQWJXLGHOLQHVIRUWKHSUHYHQWLRQRI66,V>@
+RZHYHUOLWWOHLVNQRZQDERXW66,VHVSHFLDOO\WKRVHIROORZLQJQHXUR
WUDXPD LQ /0,& VXFK DV .HQ\D ZKHUH LW LV NQRZQ VXFK LQIHFWLRQV
FRXOG EH PRUH SUREOHPDWLF &RQVHTXHQWO\ WKH REMHFWLYH RI WKLV VWXG\
ZDVWRPHDVXUHWKHLQFLGHQFHRI66,VLQSDWLHQWVZLWKQHXURWUDXPDLQ
WKHQHXURVXUJLFDOZDUGRIDOHDGLQJUHIHUUDOKRVSLWDOLQ.HQ\DEXLOGLQJ
RQ SUHYLRXV HSLGHPLRORJLFDO VWXGLHV >@ 6HFRQGO\ DVFHUWDLQ IDFWRUV
WKDW FRXOG DٶHFW WKH HٶHFWLYHQHVV RI DQWLPLFURELDO SURSK\OD[LV НH
ٽQGLQJV RI WKH VWXG\ ZLOO IRUP WKH EDVHOLQH IRU PRQLWRULQJ WKH





3URVSHFWLYH FRKRUW VWXG\ IROORZLQJ XS QHXUR WUDXPD SDWLHQWV
DGPLWWHG LQ WKH 1HXURVXUJLFDO ZDUGV RI .HQ\DWWD 1DWLRQDO +RVSLWDO
.1+EHWZHHQ$SULODQG-XO\IRUWKHGHYHORSPHQWRI66,V.1+
ZDVFKRVHQIRUWKLVLQLWLDOVWXG\DVLWLVWKHODUJHVWWHDFKLQJDQGUHIHUUDO




WUDXPDWLF LQMXU\ WKURXJK URDG WUDٹF DFFLGHQWV DVVDXOW IDOOV RU DQ\
RWKHUFDXVHWKRVHZKRZHUHDGPLWWHGDWWKHQHXURLQWHQVLYHFDUHXQLW
IRU HOHFWLYH DQG HPHUJHQF\ QHXURVXUJHU\ LQ WKH VWXG\ SHULRG
([FOXGLRQ FULWHULD ZHUH DOO RWKHU SDWLHQWV ZLWK QHXUR WUDXPD QRW
PHHWLQJWKHVHFULWHULD
6DPSOLQJDQGSDUWLFLSDQWUHFUXLWPHQWVWUDWHJLHV
$ SUHYLRXV VWXG\ FDUULHG RXW DW D QHXURVXUJLFDO XQLW IRU HOHFWLYH
QHXURVXUJLFDOSDWLHQWV>@ IRXQGDQLQFLGHQFHRI66,VRI8VLQJ
WKLV LQFLGHQFH D VDPSOH VL]H RI  SDWLHQWV ZDV HVWLPDWHG XVLQJ WKH





WKH GHYHORSPHQW RI 66,V ZKLFK ZDV GLDJQRVHG E\ WKH RSHUDWLQJ
VXUJHRQ DV SHU WKH &'& JXLGHOLQHV >@ НH IROORZLQJ GDWD ZDV
DEVWUDFWHG IURP SDWLHQW ٽOHV SDWLHQW GHPRJUDSKLFV DQWLPLFURELDO
WUHDWPHQW VXUJLFDO DQG PHGLFDO KLVWRU\ $GGLWLRQDO LQIRUPDWLRQ ZDV
REWDLQHGIURPSDWLHQWVRUWKHLUFDUHJLYHUV
&DVHGHٽQLWLRQ
$V PHQWLRQHG JXLGHOLQHV KDYH LQGLFDWHG WKDW SURSK\ODFWLF
DQWLELRWLFV VKRXOGEHJLYHQDW OHDVWRQHKRXUEHIRUHVXUJHU\DOWKRXJK
RWKHUVKDYHLQGLFDWHGORQJHUDQGVWRSSHGKDіHUWKHLQLWLDOLQFLVLRQ
>@ ,Q FDVH RI FRQWDPLQDWHG DQG GLUW\ ZRXQGV SUHVXPSWLYH
WUHDWPHQWVKRXOGEHXQGHUWDNHQ>@
)RU WKH SXUSRVHV RI WKLV VWXG\ DQWLPLFURELDO SURSK\OD[LV ZDV
GHٽQHG DV DGPLQLVWUDWLRQ RI DQWLELRWLFV IRU D SHULRG RI  K EHIRUH
VXUJHU\ DQG XS WR  GD\VDіHU VXUJHU\НLV LV EHFDXVH LQ RXU VWXG\
WKHUH ZHUH QR ORFDO JXLGHOLQHV IRU DQWLPLFURELDO XVH DQG SURSK\OD[LV
PDNLQJLWGLٹFXOWWRGLVWLQJXLVKEHWZHHQSURSK\OD[LVDQGSUHVXPSWLYH
WUHDWPHQW $Q\ DQWLPLFURELDOV JLYHQ IRU ORQJHU WKDQ WKUHH GD\V ZHUH
FRQVLGHUHGSUHVXPSWLYH WUHDWPHQW IRU LQIHFWLRQ(YLGHQFHRI66,VZDV
REWDLQHG IURP WKH SDWLHQW UHFRUGVНH DWWHQGLQJ VXUJHRQV H[DPLQHG
WKH ZRXQGV GXULQJ WKH ZDUG URXQGV DQG GRFXPHQWHG HYLGHQFH RI
LQIHFWLRQDVSHUFXUUHQWJXLGDQFH>@
9DULDEOHV
НH PDLQ RXWFRPH RI LQWHUHVW ZDV WKH GHYHORSPHQW RI D 66,НH
PDLQ SUHGLFWRU RI LQWHUHVW ZDV DQWLPLFURELDO SURSK\OD[LV 2WKHU
FRYDULDWHVLQFOXGHGSDWLHQWGHPRJUDSKLFFKDUDFWHULVWLFVDQGWKHFDXVH
RI LQMXU\ URDG WUDٹF DFFLGHQW DVVDXOW DFFLGHQWDO IDOOV RU DQ\ RWKHU
W\SHRI WUDXPDНHQXPEHU W\SHDQGGXUDWLRQRI VXUJHU\ZHUHDOVR
LQFOXGHGDVSRWHQWLDOFRYDULDWHV
'DWDDQDO\VLV
$OO YDULDEOHV ZHUH VXEMHFWHG WR GHVFULSWLYH DQDO\VLV )RU QRUPDOO\
GLVWULEXWHGYDULDEOHVWKHPHDQDQGVWDQGDUGGHYLDWLRQZHUHUHSRUWHG
)RU WKRVH ZKLFK ZHUH QRW QRUPDOO\ GLVWULEXWHG WKH PHGLDQ DQG
LQWHUTXDUWLOH UDQJHV ZHUH UHSRUWHG &DWHJRULFDO YDULDEOHV ZHUH
VXPPDUL]HGDVFRXQWVDQGSURSRUWLRQVНH:LOFR[RQ5DQN6XPWHVW
ZDV XVHG WR FRPSDUH FRQWLQXRXV YDULDEOHV DFURVV WKH JURXS НH
)LVFKHUH[DFW&KL6TXDUHWHVWZDVXVHGWRFRPSDUHWKHGLVWULEXWLRQRI
FDWHJRULFDOYDULDEOHV7RLGHQWLI\ULVNIDFWRUVIRU66,VORJLVWLFUHJUHVVLRQ





DPDQXDO IRUZDUGVWHSZLVHPRGHOEXLOGLQJDSSURDFKНH ODVW VWHSRI
PRGHOEXLOGLQJHQWDLOHG WHVWLQJ IRU VWDWLVWLFDO LQWHUDFWLRQEHWZHHQNH\
YDULDEOHV 'DWD DQDO\VLV ZDV GRQH XVLQJ 67$7$ YHUVLRQ  VRіZDUH
НHOHYHORIVLJQLٽFDQFHZDVVHWDW










2XW RI WKH  SDWLHQWV ZKR ZHUH UHFUXLWHG LQ WKLV VWXG\  
Q XQGHUZHQWVXUJHU\(OHYHQSDWLHQWVGLGQRWXQGHUJRVXUJHU\IRU
VHYHUDO UHDVRQV DV RXWOLQHG LQ )LJXUH  ,W ZDV XQFOHDU ZKHWKHU WKUHH
SDWLHQWV KDG XQGHUJRQH VXUJHU\ RU QRW 2I WKRVH ZKR XQGHUZHQW
VXUJHU\ RQH KDG PLVVLQJ UHFRUGV DQG FRXOG QRW EH LQFOXGHG LQ WKH
DQDO\VLV PDNLQJ D WRWDO RI  SDWLHQWV DQDO\VHGНH PRVW FRPPRQ
FDXVH RI WUDXPD DPRQJVW WKRVH ZKR XQGHUZHQW VXUJHU\ ZDV DVVDXOW




,QGLFDWLRQV IRU WKH SDWLHQWV ZKR XQGHUZHQW VXUJHU\ LQFOXGHG
HYDFXDWLRQ RI KDHPDWRPDV Q  UHSDLU RI VNXOO IUDFWXUHV Q 






0RVW SDWLHQWV ZHUH PDOHV DQG WKH PDMRULWLHV ZHUH DJHG EHORZ 
\HDUV1HDUO\HTXDOQXPEHUVKDGSULPDU\RUVHFRQGDU\HGXFDWLRQ2XW
RI  SDWLHQWV ZKR XQGHUZHQW VXUJHU\  Q  GHYHORSHG
VXUJLFDO VLWH LQIHFWLRQV ,Q 7DEOH  FRPSDUHV WKH WUDLWV RI WKRVH ZKR
GHYHORSHG VXUJLFDO VLWH LQIHFWLRQV DQG WKRVH ZKR GLGQRWНHUH ZHUH
QRVWDWLVWLFDOO\VLJQLٽFDQWGLٶHUHQFHVEHWZHHQWKHVHWZRJURXSV
0RVW RI WKH SDWLHQWV ZKR GHYHORSHG LQIHFWLRQV ZHUH PDOH 
Q 2I WKH SDWLHQWV ZKR ZHUH LQ WKHDWUH RQFH WKH LQFLGHQFH RI
LQIHFWLRQZDV25&,2IWKHSDWLHQWVZKR
ZHUHDJHGEHORZ\HDUVGHYHORSHGDQLQIHFWLRQDVRSSRVHGWR
ROGHU SDWLHQWV RI ZKRP RQO\  GHYHORSHG LQIHFWLRQV 3DWLHQWV ZLWK
VHFRQGDU\DQGWHUWLDU\HGXFDWLRQKDGWKHKLJKHVW LQFLGHQFHRI66,VDW
DQGUHVSHFWLYHO\3DWLHQWVZLWKHSLGXUDOKDHPDWRPDKDGD
KLJKHU ULVN RI GHYHORSLQJ LQIHFWLRQV  FRPSDUHG WR WKRVH ZLWK
VXEGXUDOKDHPDWRPD
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НH PDMRULW\ RI WKH SDWLHQWV   KDG D GLDJQRVLV RI
KDHPDWRPD 7DEOH  2XW RI WKHVH   XQGHUZHQW D







































































































































7DEOH  6XUJLFDO SURFHGXUHV SDWWHUQV RI LQMXU\ LQ SDWLHQWV ZLWK DQG
ZLWKRXWLQIHFWLRQ
3DWWHUQVDQGHٶHFWVRIDQWLPLFURELDOSURSK\OD[LV
(LJKWHHQ SDWLHQWV  UHFHLYHG DQWLELRWLFV IRU SURSK\OD[LVНH
PRVWFRPPRQO\XVHGDQWLERWLFIRUSURSK\OD[LVZDVFHіULD[RQH
Q НHGXUDWLRQRISURSK\OD[LV IURP WKHRQVHWRI VXUJHU\ UDQJHG
IURPWRGD\V
3DWLHQWVRQSURSK\OD[LVZHUHVOLJKWO\ OHVV OLNHO\ WREH LQIHFWHG WKDQ
WKRVH ZKR GLG QRW UHFHLYH SURSK\OD[LV 55  &, НLV
ZDV HTXLYDOHQW WR D ULVN UHGXFWLRQ RI  &,  WR 
S  3DWLHQWV RQ DPR[LFLOOLQFODYXODQDWH DQG FHIXUR[LPH
SURSK\OD[LV GLG QRW GHYHORS VXUJLFDO VLWH LQIHFWLRQV НH XVH RI
FHіULD[RQH SURSK\OD[LV ZDV DVVRFLDWHG ZLWK DQ LQFUHDVHG ULVN RI




/RJLVWLF UHJUHVVLRQ DQDO\VLV ZDV SHUIRUPHG WR LGHQWLI\ NH\ ULVN
IDFWRUVDVVRFLDWHGZLWKWKHGHYHORSPHQWRIVXUJLFDOVLWHLQIHFWLRQV2Q
ELYDULDEOH DQDO\VLV WKH RQO\ YDULDEOH WKDW ZDV VLJQLٽFDQWO\ DVVRFLDWHG
ZLWK ULVN RI VXUJLFDO VLWH RI LQIHFWLRQ ZDV WKH SUHVHQFH RI DQ HSLGXUDO
KDHPDWRPD55&,2XWRIWKHSDWLHQWVZLWK
HSLGXUDO KDHPDWRPD  Q  GHYHORSHG VXUJLFDO VLWH LQIHFWLRQV
)RUWKHRWKHUSDWLHQWVZKRGLGQRWKDYHHSLGXUDOKDHPDWRPDQ 
RQO\  Q  GHYHORSHG VXUJLFDO VLWH LQIHFWLRQ 7DEOH  НH
SUHVHQFH RI DQ HSLGXUDO KDHPDWRPD ZDV WKH PRVW LPSRUWDQW
LQGHSHQGHQW ULVN IDFWRU IRU RFFXUUHQFH RI 66,V 7DEOH  (YDFXDWLRQ
SURFHGXUHVZHUHQHJDWLYHO\DVVRFLDWHGZLWK66,V$VVDXOWZDVSRVLWLYHO\
DVVRFLDWHG ZLWK 66,V 1RQH RI WKH NQRZQ ULVN IDFWRUV IRU 66, VXFK DV
GXUDWLRQRIVXUJHU\ZDVDVLJQLٽFDQWULVNIDFWRU













,Q WKH ODVW VWHS RI PRGHO EXLOGLQJ WKH SUHVHQFH RI D VWDWLVWLFDO
LQWHUDFWLRQZDVHYDOXDWHGНHPRVWSDUVLPRQLRXVPRGHOVKRZHGWKHUH










6H[    
$JH 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XQGHUZHQW FUDQLRWRP\НH ULVN RI GHYHORSLQJ LQIHFWLRQ ZDV UHGXFHG
E\  DPRQJ WKRVH ZKR XQGHUZHQW FUDQLRWRP\ DQG ZHUH RQ
SURSK\OD[LV DV RSSRVHG WR RQO\  DPRQJ WKRVH ZKR XQGHUZHQW
FUDQLRWRP\ DQG ZHUH QRW RQ SURSK\OD[LV НLV ZDV VWDWLVWLFDOO\
VLJQLٽFDQW S &UDQLRWRP\KDGDSURWHFWLYHHٶHFW3DWLHQWVZKR
GLG QRW XQGHUJR FUDQLRWRP\ EXW UHFHLYHG DQWLPLFURELDO SURSK\OD[LV
KDGDKLJKULVNRILQIHFWLRQ





НH GLٶHUHQFH LQ WKH HٶHFWLYHQHVV RI DQWLPLFURELDO SURSK\OD[LV
FRXOG KDYH EHHQ DWWULEXWHG WR WKHGLٶHUHQFHV LQ GXUDWLRQ RI VXUJLFDO
SURFHGXUHV ,Q JHQHUDO WKH GXUDWLRQ RI WKH VXUJHU\ IRU SDWLHQWV ZKR
XQGHUZHQW FUDQLRWRP\ ZDV ORQJHU ZKHQ FRPSDUHG WR SDWLHQWV ZKR
XQGHUZHQWRWKHUVXUJLFDOSURFHGXUHVНHPHGLDQGXUDWLRQRIVXUJHU\
IRUSDWLHQWVZKRXQGHUZHQWFUDQLRWRP\ZDVKZLWKDUDQJHRIWR
K Q  2Q WKH RWKHU KDQG WKH PHGLDQ GXUDWLRQ RI VXUJHU\ IRU
SDWLHQWVZKRXQGHUZHQWRWKHUVXUJLFDOSURFHGXUHVZDVKZLWKDUDQJH
RI  WR  K Q НH GLٶHUHQFH LQ WKH GXUDWLRQ RI VXUJHU\ ZDV
VWDWLVWLFDOO\VLJQLٽFDQWS
НHGXUDWLRQRIVXUJHU\ZDVDOVRGHSHQGHQWRQWKHWRWDOQXPEHURI
SURFHGXUHV D SDWLHQW XQGHUZHQW ZKLOH LQ WKHDWUH S  :KHQ








RI  >@ 6HYHUDO RWKHU VWXGLHV FRQGXFWHG LQ /0,& KDYH DOVR
UHFRUGHG VLPLODU 66, UDWHV RI  >@ KRZHYHU WKLV LV QRW
XQLYHUVDO>@7\SLFDOO\WKRXJKWKHVHVWXGLHVPDLQO\UHFUXLWHGSDWLHQWV
XQGHUJRLQJFOHDQQHXURVXUJLFDOSURFHGXUHVZKLOVWWKLVVWXG\UHFUXLWHG
SDWLHQWV ZKR KDG VXVWDLQHG LQMXU\ WKURXJK WUDXPD ZLWK FOHDQ
FRQWDPLQDWHG FRQWDPLQDWHG WR GLUW\ ZRXQGV $V D UHVXOW WKH QHXUR
WUDXPDSDWLHQWVLQRXUVWXG\DUHPRUHOLNHO\WREHLQIHFWHG
3DWLHQWV ZKR KDG HSLGXUDO KDHPDWRPDV ZHUH WKH PRVW OLNHO\ WR
GHYHORSDQLQIHFWLRQZLWKHSLGXUDOKDHPDWRPDVGHYHORSLQJLQWUDXPD











LQIHFWLRQ >@ НLV PD\ KHOS H[SODLQ ZK\ SDWLHQWV ZLWK HSLGXUDO
KDHPDWRPDVZHUHPRUHOLNHO\WRGHYHORSLQIHFWLRQ
НHPRVWFRPPRQVXUJLFDOSURFHGXUHZDVFUDQLRWRP\IROORZHGE\
EXUU ZKROH SURFHGXUHV НH KLJKHVW LQIHFWLRQ UDWHV ZHUH UHFRUGHG





PDMRU SUREOHP LQ QHXURVXUJHU\ DQG DUH DVVRFLDWHG ZLWK KLJK
PRUELGLW\DQGPRUWDOLW\UDWHV>@
НHULVNRIGHYHORSPHQWRILQIHFWLRQLQRXUVWXG\ZDVGHSHQGHQWRQ
D FRPELQDWLRQ RI WZR GLٶHUHQW YDULDEOHV W\SH RI SURFHGXUHV DQG
SURSK\OD[LV3URORQJHGGXUDWLRQRI VXUJLFDOSURFHGXUH LVDPDMRU ULVN
IDFWRUIRUGHYHORSPHQWRIQHXURVXUJLFDOVLWHLQIHFWLRQV>@,QWKLV
VWXG\ WKH PHGLDQ GXUDWLRQ RI VXUJLFDO SURFHGXUHV ZDV  K DOWKRXJK
VWXGLHV KDYH UHFRUGHG GXUDWLRQV RI  WR  K RU ORQJHU >@
3URFHGXUHVWKDWODVWPRUHWKDQWZRWRIRXUKKDYHEHHQDVVRFLDWHGZLWK
DQLQFUHDVHLQWKHLQFLGHQFHRI66,VEHFDXVHRIDQLQFUHDVHLQWKHWLPH




WKH SDWLHQWV ZKR XQGHUZHQW FUDQLRWRP\ WKDQ WKRVH ZKR XQGHUZHQW
RWKHUSURFHGXUHVНLVFDQEHDQLVVXHDVSURORQJHGVXUJHU\LQFUHDVHV
WKH FKDQFHV RI FRQWDPLQDWLRQ RI WKH VXUJLFDO ZRXQG DQG WKH VXUJLFDO
ٽHOG IURP QRUPDO پRUD DQG EDFWHULD IURP WKH HQYLURQPHQW >@ ,Q
DGGLWLRQWKHPLQLPXPLQKLELWRU\FRQFHQWUDWLRQRIDQWLELRWLFVUHGXFHV
ZLWKWLPHDQGWKLVDٶHFWVWKHLUHٶHFWLYHQHVVDVSURSK\OD[LV7RDGGUHVV
WKLV LQ .1+ SDWLHQWV XQGHUJRLQJ ORQJ SURFHGXUHV UHFHLYH D VHFRQG
GRVH RI DQWLPLFURELDO SURSK\OD[LVНLV PD\ H[SODLQ ZK\ FUDQLRWRP\
KDG D UHGXFHG ULVN RI LQIHFWLRQ ZKHQ DQWLELRWLFV ZHUH JLYHQ
SURSK\DOFWLFDOO\ 7DEOH  DQG )LJXUH  DQG HQGRUVHV WKH QHHG IRU
LQWUDRSHUDWLYHUHGRVLQJIRUSDWLHQWVXQGHUJRLQJORQJSURFHGXUHV>@
2YHUDOODQWLPLFURELDOSURSK\OD[LVDORQHGLGQRWVHHPWREHHٶHFWLYH
LQ SUHYHQWLQJ 66,V LQ RXU SDWLHQW SRSXODWLRQ НH H[FHSWLRQ ZDV
FUDQLRWRP\ZKHUHDQWLPLFURELDOSURSK\OD[LV UHGXFHG VXEVHTXHQW66,V
)LJXUHSRWHQWLDOO\GXH WR WKHSURORQJHGSURFHGXUHDQGDGGLWLRQDO
SURSK\OD[LVНHUH DSSHDU WR EH QR SXEOLVKHG VWXGLHV WR GDWH ZKLFK
H[SODLQV WKLV SDUWLFXODUٽQGLQJ LQ SDWLHQWV ZLWK WKLV QHXUR WUDXPD ,W
PD\ EH WKDW WKH LQIHFWLRQ FRQWURO SURFHGXUHV SHUIRUPHG GXULQJ
FUDQLRWRP\ LQ RXU KRVSLWDO FRXSOHG ZLWK XQGHUWDNLQJ HYDFXDWLRQ RI
KDHPDWRPD SURFHGXUHV VXFK DV GLVLQIHFWLRQ RI WKH VLWH DQG RWKHU
LQWUDRSHUDWLYHVWHULOHSURFHGXUHVFRQWULEXWHGWRDUHGXFWLRQRI66,VLQ




WKLV W\SH RI DQDO\VLV $V D UHVXOW VLQFH WKHUH ZDV QR FOHDU GLVWLQFWLRQ
EHWZHHQ DQWLPLFURELDO SURSK\OD[LV DQG SUHVXPSWLYH WUHDWPHQW IRU
LQIHFWLRQLQRXUSDWLHQWVGXHWRDODFNRIORFDOJXLGHOLQHVZHDVVXPHG
SURSK\OD[LV WREHDQWLELRWLFXVH IRUXS WR WKUHHGD\V ,QDGGLWLRQ WKH
VDPSOHVL]HZDVVPDOO+RZHYHUZHEHOLHYHRXUٽQGLQJVDUHUREXVWDQG
GRSURYLGHIXWXUHGLUHFWLRQDV.1+LVDQDWLRQDOUHIHUUDOKRVSLWDO
НHٽQGLQJV RI D VWXG\ LPSO\ WKDW WKHUH LV QHHG IRU PRUH LQWHQVH
LQIHFWLRQ FRQWURO IRU SDWLHQWV ZLWK HSLGXUDO KDHPDWRPDV 6HFRQGO\
LQWUDRSHUDWLYHLQIHFWLRQFRQWUROPHDVXUHVWKDWDUHXQGHUWDNHQGXULQJ
FUDQLRWRP\ PD\ QHHG WR EH DSSOLHG WR RWKHU SDWLHQWV ZLWK QHXUR
WUDXPD WR UHGXFH WKH ULVN RI 66,V LQ WKHVH SDWLHQWV ZLWK SRWHQWLDOO\
FRQWDPLQDWHGZRXQGV:HZLOOEHH[SORULQJWKLVIXUWKHUDVSDUWRIWKH
.HQ\DQ 1DWLRQDO $FWLRQ 3ODQ 1$3 IRU WKH SUHYHQWLRQ DQG
FRQWDLQPHQWRIDQWLPLFURELDOUHVLVWDQFH$05LQ.HQ\DWKURXJKWKH
LPSURYHG XVH RI DQWLELRWLFV >@ .HQ\D KDV UHFHQWO\ IRUPXODWHG LWV
PXWOWLVHFWRUDODQGLQWHUGLVFLSOLQDU\1$3DQFKRUHGLQٽYHNH\VWUDWHJLF
REMHFWLYHVНHVH DUH L WR LPSURYH DZDUHQHVV DQG XQGHUVWDQGLQJ RI
$05LLWRVWUHQJWKHQNQRZOHGJHWKURXJKVXUYHLOODQFHDQGUHVHDUFK
LLL WR UHGXFH WKH LQFLGHQFH RI LQIHFWLRQ LY WR RSWLPL]H WKH XVH RI
DQWLPLFURELDO DJHQWV DQG Y WR HQVXUH VXVWDLQDEOH LQYHVWPHQW LQ
FRXQWHULQJ$05НH1$3SURYLGHVDUHJXODWRU\DQGLPSOHPHQWDWLRQ
IUDPHZRUN WR HVWDEOLVK DQG VWUHQJWKHQ V\VWHPV WR FRQWDLQ WKH
HPHUJHQFH DQG VSUHDG RI $05 'DWD IURP WKLV VWXG\ FRQWULEXWHV
GLUHFWO\WRWKHVWUDWHJLFREMHFWLYHVRIWKH1$3WKURXJKSURYLGLQJGDWD
WKDWZLOOEH LQYDOXDEOH LQ WKHHٶRUWV WRUHGXFH WKH IXWXUH LQFLGHQFHRI
LQIHFWLRQ LQ .HQ\D DQG WR RSWLPL]H WKH XVH RI DQWLPLFURELDO DJHQWV
SDUWLFXODUO\LQVXUJLFDOSDWLHQWVНHUHZLOOEHJUHDWHUIROORZXSRIWKLV
W\SH RI UHVHDUFK LQ WKH IXWXUH WR DFKLHYH WKH JRDOV HVWDEOLVKHG LQ WKH
1$3
&RQFOXVLRQ
,Q FRQFOXVLRQ WKH SUHVHQFH RI HSLGXUDO KDHPDWRPD ZDV DQ
LQGHSHQGHQW ULVN IDFWRU LQ WKH GHYHORSPHQW RI LQIHFWLRQ DPRQJ RXU
QHXUR WUDXPD SDWLHQW FRKRUW $QWLPLFURELDO SURSK\OD[LV DORQH
DSSHDUHGQRWHٶHFWLYHLQSUHYHQWLQJ66,VLQSDWLHQWVZLWKQHXURWUDXPD
ZLWK WKH H[FHSWLRQ RI FUDQLRWRP\ SURFHGXUHV DQG HYDFXDWLRQ RI
KDHPDWRPDV)XUWKHUVWXGLHVVKRXOGEHFDUULHGRXWLQ.HQ\DDQGRWKHU
KRVSLWDOV LQ $IULFD DQG ZLGHU WR HVWDEOLVK ZK\ FUDQLRWRP\ DQG
HYDFXDWLRQ SURFHGXUHV LQFUHDVHG WKH HٹFHFWLYHQHVV RI SURSK\OD[LV LQ
WKHVHQHXUR WUDXPDSDWLHQWV DQGSRWHQWLDOO\ WUDQVIHU WKH OHDUQLQJV WR







WKURXJK WKH 8. *RYHUQPHQW
V 1HZWRQ )XQG SURJUDPНH DXWKRUV
GHFODUH WKH\ KDYH QR UHOHYDQWFRQپLFWV RI LQWHUHVW WR GHFODUH ZLWK WKH
VXEMHFWPDWWHURUPDWHULDOVGLVFXVVHGLQWKHPDQXVFULSW
(WKLFDO&RQVLGHUDWLRQ
НH VWXG\ ZDV DSSURYHG E\ WKH .HQ\DWWD 1DWLRQDO +RVSLWDO
8QLYHUVLW\ RI 1DLUREL 5HVHDUFK DQG (WKLFV &RPPLWWHH $SSURYDO
1XPEHU3
 &DL/=&KDQJ-:HLVHU7*)RUUHVWHU-'6XUJLFDO6LWH,QIHFWLRQV
DіHU 7LVVXH )ODSV 3HUIRUPHG LQ /RZ DQG 0LGGOH+XPDQ 'HYHORSPHQW
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$6\VWHPDWLF5HYLHZ6XUJ,QIHFW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
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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VXUJLFDO VLWH LQIHFWLRQV LQ $XVWUDOLD WLPH WUHQGV LQ LQIHFWLRQ UDWHV
SDWKRJHQVDQGDQWLPLFURELDOUHVLVWDQFHXVLQJDFRPSUHKHQVLYH9LFWRULDQ
VXUYHLOODQFH SURJUDP  ,QIHFW &RQWURO +RVS (SLGHPLRO 

 :+2  *OREDO JXLGHOLQHV IRU WKH SUHYHQWLRQ RI VXUJLFDO VLWH
LQIHFWLRQ










ULVN RI VXUJLFDO VLWH LQIHFWLRQ $ V\VWHPDWLF UHYLHZ DQG PHWDDQDO\VLV
0HGLFLQHH




 ,QFLGHQFH DQG SUHGLFWRUV RI VXUJLFDO VLWH LQIHFWLRQV IROORZLQJ
FDHVDUHDQ VHFWLRQV DW %XJDQGR 0HGLFDO &HQWUH 0ZDQ]D 7DQ]DQLD
$QWLPLFURE5HVLVW,QIHFW&RQWURO
 6WDQLF6%RMDQLF-*UXERU30LMRYLF%0DULF9([DPLQDWLRQRI
5LVN )DFWRUV IRU WKH 'HYHORSPHQW RI 6XUJLFDO 6LWH ,QIHFWLRQV 0DWHU
6RFLRPHG
 $OOHJUDQ]L%%DJKHUL1HMDG6&RPEHVFXUH&*UDDIPDQV:$WWDU+HW
DO 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 %XUGHQ RI HQGHPLF KHDOWKFDUHDVVRFLDWHG LQIHFWLRQ LQ
GHYHORSLQJ FRXQWULHV V\VWHPDWLF UHYLHZ DQG PHWDDQDO\VLV /DQFHW 

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
([HFXWLYH 6XPPDU\ RI WKH $PHULFDQ &ROOHJH RI 6XUJHRQV6XUJLFDO
,QIHFWLRQ 6RFLHW\ 6XUJLFDO 6LWH ,QIHFWLRQ *XLGHOLQHV 8SGDWH 6XUJ
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
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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&RPSOLDQFH :LWK DQ $QWLELRWLF 3URSK\OD[LV *XLGHOLQH WR 3UHYHQW
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 %HIRUH DQG$іHU 6WXG\ $QQ 6XUJ 

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
$SSURSULDWH XVH RI DQWLPLFURELDO SURSK\OD[LV DQ REVHUYDWLRQDO VWXG\ LQ
VXUJLFDOZDUGV%0&6XUJ
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H
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
 .D]LP 6) 6KDPLP 06 7DKLU 0= (QDP 6$ :DKHHG 6 
0DQDJHPHQW RI SHQHWUDWLQJ EUDLQ LQMXU\ - (PHUJ 7UDXPD 6KRFN 

 %UDWWRQ 6/ &KHVWQXW 50 *KDMDU - 0F&RQQHOO +DPPRQG )) HW DO
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 *XLGHOLQHV IRU WKH PDQDJHPHQW RI VHYHUH WUDXPDWLF EUDLQ LQMXU\
,9,QIHFWLRQSURSK\OD[LV-1HXURWUDXPD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 $6+3  НHUDSHXWLF *XLGHOLQHV RQ $QWLPLFURELDO 3URSK\OD[LV LQ





DGYLVRU\ VWDWHPHQW IURP WKH 1DWLRQDO 6XUJLFDO ,QIHFWLRQ 3UHYHQWLRQ
3URMHFW&OLQ,QIHFW'LV
 +DZQ075LFKPDQ-69LFN&&'HLHUKRL5-*UDKDP/$HWDO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7LPLQJ RI VXUJLFDO DQWLELRWLF SURSK\OD[LV DQG WKH ULVN RI VXUJLFDO VLWH
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
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 %XDQJ 66 +DVSDQL 06  5LVN IDFWRUV IRU QHXURVXUJLFDO VLWH







LQ VWDQGDUG QHXURVXUJHU\ SURFHGXUHV D VWXG\ RI LQFLGHQFH LPSDFW DQG
SRWHQWLDOULVNIDFWRUV%U-1HXURVXUJ
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